ABSTRACT: All states have the right to lay submarine cables on the seabed according to the United Nations Law of the Sea Convention 1982 (LOSC).
I. INTRODUCTION
Communications play an essential role in the life of modern society. It is hard to Usually, it is not noticeable to ordinary users, because, in the event of an incident, the information will be rerouted to another, alternative cable which can take the capacity of the damaged one. However, the transmission speed can be reduced, and normal operations would be delayed or postponed until the normal operation of the damaged cable is restored. The statistics show that about 200 fiber-optic submarine cables are damaged every year 3 , given that the total amount of submarine telecommunications cables currently existing on the seabed of the World Ocean is around 400 4 .
Modern submarine cables can transmit various types of information in contrast to the first telegraph cables which only provided with the opportunity for transmitting voice calls through the telegraph. There are two types of submarine cables which are used and laid on the seabed nowadays: telecommunications cables and power cables.
Telecommunications cables represent the majority of international submarine cables. They are used for transmitting voice calls, messages, Internet, and other data. Power cables are designed to supply various structures with electricity. For instance, they ensure the operations of oil and drilling platforms at sea. Power cables are usually less long than telecommunications cables and used for local needs connecting the platform with the mainland.
Telecommunications and power cables, apart from their initial designation are also used for adjacent activities. For instance, they serve for collecting data on the condition of the state of the marine environment, marine scientific research, military aims, and some other purposes. Sometimes cables contain sensors measuring the quality of water and sending data on the salinity, temperature, or any other characteristics 5 . Some submarine cables also help to predict tsunamis and other natural disasters 6 .
Submarine cables is a relatively undiscovered area of the international law of the sea. Not surprisingly the legal perspective of the activity related to submarine cables is currently attracting the attention of legal scholars 7 .
Notwithstanding the type of submarine cable and the information it transmits, relatively little attention is given to submarine cables in the public international law. The legal regulation is limited by several articles of the LOSC 8 and the occasional mention of submarine cables by several international agreements devoted to different aspects of the law of the sea. At the same time, submarine cables are interesting to examine from the environmental point of view.
Especially in the Arctic where they appear as a new emerging activity of the ocean use.
The present article aims to examine the environmental dimension of the activity of laying submarine cables in the Arctic and the applicability of the precautionary principle in relation to it. The analysis will be structured as follows. The first part will be devoted to the history of the legal regulation of submarine cables. Second, an overview of the legal regime of submarine cables under the LOSC will be given. Afterward submarine cables will be examined from the environmental point view followed by the examples of planned and already implemented projects in the Arctic. Finally, the use of environmental law 5 Rhett Butler, eds., "The scientific and societal case for the integration of environmental sensors into new submarine telecommunication cables", Joint Task Force on Green Cables ITU/WMO/UNESCO/IOC publication, 2014, p. 24, <http://www.itu.int/dms_pub/itu-t/opb/tut/T-TUT-ICT-2014-03-PDF-E.pdf> [Retrieved on 14 November 2018]. 6 Howe B., Panayotou K., "Harnessing submarine cables to save lives", and the precautionary principle will be justified in relation to submarine cables activities in the Arctic followed by the conclusion.
II. HISTORICAL BACKGROUND
First submarine cables appeared in the mid-nineteenth century aimed at connecting European countries between each other. In particular, in 1850 the first international telegraph cable was laid between Great Britain and France 9 .
Simultaneously in another part of the world first cables connecting Canada with the United States were laid 10 . In 1862, a few years later, the first Russian submarine cable with a length of 32 kilometers appeared on the bottom of the river Northern Dvina followed by the first cable that crossed the Caspian Sea in 1879 11 . That time already it became clear that the activity relating to submarine cables needs comprehensive legal regulation. Thus, starting from the beginning of the nineteenth century the international society started making the first attempts to regulate submarine cables.
The 1884 Convention for the Protection of Submarine Telegraph Cables
An initiative of drafting an international agreement for regulating activities relating to submarine cables belonged to France, and after this initiative, a special conference was convened in 1882 12 . The negotiations in the framework of this conference resulted in the signature of the Convention for the Protection of Submarine Telegraph Cables by 26 states in 1884 13 . It was the first and quite successful attempt of international law to regulate activities relating to submarine cables. The convention has elaborated several instruments which are still kept and used by modern law of the sea. For instance, the rule that all other vessels shall keep a distance of one nautical mile from the vessel It means that all other vessels shall keep a distance from a cable ship when it performs its operations. However, in contrast to the 1884 Convention, it does not set a minimum distance to be kept by other vessels. Thus, in some issues, the Convention for the Protection of Submarine Telegraph Cables even surpasses modern international law agreements.
The 1958 Geneva Conventions
The new milestone in the development of the legal regime of activities relating to submarine cables at the universal level originates from the conclusion of the archipelagic states have the right to establish conditions for laying submarine cables in these maritime areas.
Maritime zones where coastal states enjoy certain rights
In the exclusive economic zone, coastal states have sovereign rights and This section refers only to pipelines, which means that the provision on the consent of the coastal state to determine the route does not apply to cables.
However, the International Law Commission in its Draft Articles of 1956 has specified that "the coastal state is obliged to permit the laying of cables and pipelines on the floor of its continental shelf, but … it can impose conditions as to the route to be followed, in order to prevent undue interference with the exploitation of the natural resources of the seabed and subsoil. Finally, the maritime space titled the contiguous zone consists of only one article where there is no mention of submarine cables. Thus, it does not contribute to submarine cables legal regime.
Maritime zones beyond coastal states jurisdiction
Articles 87 
IV. SUBMARINE CABLES AND THE ENVIRONMENT
In the scientific literature, it is recognized that submarine cables do not cause serious harm to the environment 45 . In addition, the joint report of the United Nations Environment Program (UNEP) and the International Cable Protection
Committee emphasizes that:
"the small physical size of a telecommunications cable implies that its environmental footprint is likely to be small and local ... a suggestion that is borne out by several studies" Based on this document, the impact of electromagnetic fields and thermal radiation on organisms sensitive to these types of influence is still unknown. In some reports, it is argued that the whole effect on maritime organisms' behavior from submarine cables' exposure is largely unknown 54 . For some individual species, the effect is unpredictable. Therefore, the possible significant negative impact caused by submarine cables to the marine environment cannot be excluded.
Generally, submarine cables do not cause a significant influence on the seabed environment in comparison to other activities in the sea. At the same time, it is not possible to say that their laying do not affect marine organisms. Reduced and limited but it is still an influence which is not equal to zero. In the case of the Arctic, it is of particular concern bearing in mind that the Arctic region is probably the most demonstrative example of environmental changes nowadays which clearly indicates that they are in progress 55 .
V. SUBMARINE CABLES PROJECTS IN THE ARCTIC
The issue of evaluating the process of laying submarine cables from the It also underlines that in the Arctic:
"providers need to select their submarine fiber routes carefully, given the risk of ice scour in some areas, and to ensure reliable service backup plans to carry end-users' traffic if a submarine cable breaks during the winter months when weather conditions can make repair infeasible".
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Thus, there is a significant potential of constructing an extensive cable network in the Arctic, and it is widely discussed in the Arctic community. Especially provided the specific role of telecommunications facilities submarine cables can bring to the Arctic. Among them is access to telemedicine, online education, development of business and tourism, et cetera. Several cable projects will be further considered in this article.
Completed projects
There are submarine cables which have been successfully laid in the Arctic ocean. 
Proposed projects
The .
The current project of Quintillion Subsea Cable System
An alternative project of laying a submarine cable in the Arctic titled the Quintillion Subsea Cable System is planned by the company Quintillion. It deserves special attention because in contrast to all other cables already in force or those planned to be laid in future the Quintillion Subsea Cable System is the ongoing initiative. In addition, it is the first large-scale project planned to go through the whole Arctic and connect many states in the framework of a single project which is already under construction.
The company Quintillion acquired the previously mentioned cable Ivaluk
Network project and continued this initiative to lay the first large-scale submarine cable in the Arctic
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. The project consists of three segments. The first is Alaska segment (connecting several territories in Alaska), the second is the Pacific segment (will connect Alaska with Japan), and a segment connecting Alaska to Europe via the Canadian Arctic (in particular through the Northwest Passage to the United Kingdom) 80 . The first part of the submarine cable titled "Alaska", a one thousand two-hundred-mile fiber-optic line off the coast of Alaska, has already been put into effect. In other words, this section of a cable started transmitting signals and provide local communities with telecommunications. Initially, the introduction of the first segment was planned for December 2017, but since November 2016 the cable has been running in a test mode 81 . The second section titled "Asia" is planned to be laid in Western Asia and will allow connecting Asia with the United States. The third section "Canada-United Kingdom" is designed to expand the cable system further and enable the northern territories of Canada to be added to the network. The cable is laid and will be owned by private company Quintillion
82
, registered in the United States, Alaska, but will pass through the maritime areas of several states, including Japan, the United States, Canada, and the United Kingdom.
Since the first phase of the cable has been already completed, it is of interest to have a look at the environmental requirements followed by the cable constructor and how they could affect the Arctic environment.
VI. ENVIRONMENTAL LAW ASPECT OF QUINTILLION SUBSEA CABLE SYSTEM
The impact of submarine cables to the environment is commonly accepted to be benign. However, the international environmental law is constantly under development, and new approaches and principles have been evolved within its framework. Nowadays it is necessary to take into account that the impact of submarine cables on marine organisms has not been sufficiently investigated yet. There is still uncertainty in the impact of electromagnetic fields and thermal . Despite the fact that in the report it is mentioned that neither none of the species of living organisms will be destroyed nor their habitual way of life will be seriously changed, it is necessary to take a closer look at this document.
In the report, the following species of animals which will be adversely affected and such precipitation will quickly settle on the seabed (i.e., within a few hours).
However, this is only an approximate estimate, given by the cable-laying company itself, which cannot be completely reliable. In this case, the use of the precautionary principle when laying submarine cables in the Arctic and effective control of its implementation by Arctic states is justified and necessary to prevent the negative consequences. . In the process of burying a submarine cable in the trench, garbage, stones, and other objects may appear. Therefore, such garbage and waste of used materials from cables polluting the environment must be exported outside the Arctic.
The Polar Code requirements for cable ships
Generally, the Code is based on the application of a risk assessment approach, one of which is the sensitivity of the environment to harmful substances and other types of exposure, as well as the need for its long-term recovery. The norms of the LOSC provide with a general regime for laying and using submarine cables. They do not distinguish the Arctic from other parts of the World Ocean. However, the Arctic has a unique and vulnerable environment which shall be protected in a specific way. As far as environmental aspect is concerned, the modern development of both science and technology should be examined comprehensively, and both the law of the sea as well as the environmental law shall be taken into account while implementing the projects of laying submarine cables in the Arctic.
The precautionary principle has become a part of the international legal regulation dealing with the protection of the environment, including the oceans.
It applies to matters of pollution of the marine environment and conservation of marine living resources which are the issues traditionally covered by the law of the sea. However, there is no mention of the applicability of the precautionary principle to the activities relating to submarine cables because they are recognized to be friendly to the marine environment. At the same time, it appears that when carrying out activities to lay submarine cables, it also has sufficient grounds to apply, especially in Arctic waters. Notwithstanding local and small negative impact from submarine cables projects evaluated nowadays, there are particular concerns on how this impact will be reflected in future. Thus, the precautionary principle can be considered as a measure necessary to apply for carrying out cable related activities in the Arctic with the following control by 
